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Description 

This invention concerns a contact! ess connection 
system and method for communicating digital informa- 
tion between a portable data-gathering device arxi a s 
data-using device. In a preferred embodiment, it 
enploys the system and method to communicate from a 
data-gathering medication event monitor to a reader- 
display computer/terminal. The medication event moni- 
tor Is used to gather data regarding a patient's compll- io 
ance with a medication regimen and/or patient-included 
or entered data concerning the patient's condition or 
compliance, and these data are transferred to a device 
where they can be read or displayed or othen^ise used. 
Contactless connection can also be used to power up 75 
the portable device or to send other signals between the 
devices. 

Previously, in FR-A-2648932, there has been dis- 
closed a genered communication system for inputting, 
receiving and transmitting information. It discloses the 20 
use of a computer centre linked to specialized terminals 
or indeed telephones on a telephone network. Portable 
casings with memory cards are used to transmit and 
receive Information to and from the computer centre. 
This may be achieved by optical transmission with the zs 
specialized terminals or acoustic transmission with the 
telephone. 

There is an increasing understanding throughout 
the health care community that information concerning 
patient compliance with medication regimens is impor- 30 
tant Understanding whether or not medications have 
been timely taken facilitates correct diagnosis of dis- 
ease states. It also facilitates a connect understanding of 
drug effectiveness. 

A number of devices have been proposed to keep 35 
track of a patient's drug dose taking patterns. 

US-A-4725997, on which the precharacterising por- 
tions of appended claims 1 and 25 are based, discloses 
a dosing device which actively controls the pattern in 
which doses of one or more pharmaceutical prepara- 40 
tions are administered to a patient The device Is pro- 
grammed with information concerning an initial dosing 
regimen and monitors deviations from that regimen. A 
data access port is provided through which program- 
ming information is fed to the device and by which data 45 
stored in the device can be accessed. 

Other examples of such systems are disclosed in: 

United States patent no. 4,695.954, issued Sep- 
tember 22, 1987 to Robert J. Rose et al.; so 
United States patent no. 4.674.652, issued June 
23, 1987 to Edward M. Aten et al.; 
Unites States patent no. 4.662,537. issued May 5. 
1 987 to James L WoH et al.; and 
United States patent no. 4,616,316. issued October ss 
7, 1986 to John A. Hanpeter et al., for representa- 
tive disclosures of devices which collect drug dis- 
pensing information. 



In these representative devices of the art it is com- 
mon to have a dock generating a real time r elapsed 
time signal, a switch of some sort to signal when a dose 
is taken, and a memory for electronically recording the 
time at which each dosing signal is received. In these 
devices, this mechanism can often be associated with 
the container for the medication itselt TTiis offers advan- 
tages of portability and ease of patient use. 

The fact that the record of drug dose compliance is 
stored in the memory of a patient-portable device 
means that there must be a way to debrief the device 
and download the device memory. This makes the infor- 
mation contained in the memory accessible to the 
health care professional overseeing the patienfs 
progress or to the patient him- or herself. This need for 
access means that there must be a data port of some 
sort provided in the medication monitor. This data port 
is used to access information contained in the memxiry 
of the patient-portable device and also can be used to 
feed information into the device. Examples of informa- 
tion which might be fed into the device include a desired 
dose regimen. The patient-portable device could use 
this information to trigger alarms at suitable time inter- 
vals. The information could also be general instructions 
or the like for ttie device to display to the patient at dos- 
ing times. An explanation of ttiese types of displays is 
provided in above-referenced United States patent no. 
4,725,997, which is incorporated herein by reference. 

Heretofore, this data port in the medication event 
monitoring unit has been in the form of a multi-terminal 
plug body. In tiie field, however, a plug body connection 
can have shortcomings. For one, the plug body can 
short out if wet. which can occur in bathroom and 
kitchen settings. For anotfier, It can become clogged 
with debris, especially with pill containers which su'e 
often carried in pockets or purses. In addition, since 
tiiese devices are typically quite small and the plug bod- 
ies miniaturized, tiiere is a real opportunity for misuse 
and damage during the connecting and disconnecting 
with the plug body. A need has been identified for a 
device arxi method for quickly and accurately providing 
a data transmission port into and out of portable data- 
gathering devices. This need arises in many applica- 
tions. These can include transmitting digital information 
into and out of time clocks, into and out of digital record- 
ers, and the like. An improved port into portable data- 
gathering devices might also be advantageous for feed- 
ing power into the device. 

According to the present invention, there is pro- 
vided a digital data communication system comprising: 

a portable data-gathering unit for collecting, storing 
and transmitting digital data related to the occur- 
rence of medication-taking events, the data-gather- 
ing unit comprising: 

a first housing; 

means for collecting digital data related to the 
occurrence of medication-taking events, and 
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the times of said events: 

a memory for storing the collected digital data: 

and 

means for retrieving the collected digrtal data 
from the memory and generating from the 
retrieved data a first electrical signal; and 
a data-receiving unit including means for effect* 
ing digital data communication between said 
portable data-gathering unit and said data- 
receiving unit, the data-receiving unit compris- 
ing: 

a secorKi housing and 

means for using first received digital data 
received from the data>gathering device to 
appraise said occurrence of medication taking 
events; characterised in that 
said digital data communication system is con- 
tactless; 

said data-gathering unit comprises a first 
irxjuctor located within said first housing con- 
nected to said means for retrieving and for con- 
verting the first electrical signal Into a first 
electromagnetic signal: and 
said data-receiving unit comprises a second 
inductor located within said second housing 
and positioned for sensing the first electromag- 
netic signal when the data-gathering unit is in 
operative proximity to the data-receiving unit 
and converting the sensed first electromag- 
netic signal into a second electrical signal: and 
means for converting the second electrical sig- 
nal into said first received digital data. 

The system may be configured for bidirectional 
communication between the data-gathering unit and the 
data-receiving unit; 

the data-receiving unit further comprising means 
for feeding a third electrical signsU to the second 
inductor for generating a second electromagnetic 
signal in the second inductor, said second electro- 
nnagnetic signal being sensible by said first inductor 
when the data-gathering unit and data-receiving 
units are in operative proximity to one another, so 
that the first inductor serves as means for convert- 
ing said second electromagnetic signal irrto a fourth 
electrical signal; and 

the data-gathering unit further comprising means 
for using the fourth electrical signal. 

According to the present invention, there is also 
provided a method of data communication between a 
medication event monitoring unit capable of generating 
and storing digital data related to the times at which 
medication events take place and a data-receiving unit 
capable of using the digital data collected by the medi- 
cation event monitoring unit, said method Including the 
steps of: 



generating the digital data related to the medication 
events and the time at which they occur; 
storing said digital data in a memory in the medica- 
tion event monitoring unit; 
5 reti-ieving the digital data from the memory: 

receiving the digital data in the data-receiving unit: 
and 

using the received digital data in the data-receiving 
unit: characterised in that 
10 the method is for contactless data communication; 
and by the steps of 

converting the digrtal data into an electromagnetic 
signal using a first inductor present In the medica- 
tion event nnonitoring unit; 

IS receiving said electromagnetic signal using a sec- 
ond inductor located in the data-receiving unit, said 
first and second inductors positioned within their 
respective units such that when said units are 
placed in operative proximity to each other the sec- 

20 ond inductor senses the electromagnetic signal 
from Une first Inductor: 

converting, in the second inductor, the electromag- 
netic signal into an electrical signal: and 
converting said electrical signal into the received 
25 digital data. 

Bidirectional contactless data communication may 
take place between the medication event monitoring 
unt and the data-receiving unit, saki method further 
30 including the steps of: 

generating in the data-receiving unit digital informa- 
tion to be communicated to the medication event 
monitoring unit; 

35 converting the digital information Into a second 
electromagnetic signal using the second inductor, 
receiving tiie second electronnagnetic signal in the 
first inductor arxJ converting, In the first inductor, the 
second electromagnetic signal into received digital 

40 information; and 

using the received digital information in the medica- 
tion event nx)nitoring unit. 

The data-gathering unit may additionally comprise 
45 means for inductively receiving data-gathering unit- 
powering amounts of inductively transmitted electrical 
energy. 

This inventfon will be further described witii refer- 
erx:e being nnade to the accompanying drawings in 
50 which 

FIG. 1 is a schematic block diagram of one form of 
the data communications system of this invention; 
FIG. 2 is a schematic block diagram of a second, 
dual-direction, data communication system in 
accordance with the present invention in which the 
data-gathering device is embodied as a medication 
container set up to monitor a patient's conpliance 
with a medication regimen: 
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FIG. 3 is a schematic circuit diagram for an embod- 
iment of the data-receiving device/data-gathering 
device interface of the system: 
FIG. 4 is an illustration of the two types of informa- 
tion packets used in the communication system; s 
FIG- 5 is a flowchart of the data-receiving units 
transmission activities illustrating the initiation of 
information transfer between the data-receiving 
device and the data-gathering device: and 
FIQ. 6 is a transmission receive flowchart tllustrat- io 
ing a data-gathering unit monitor packet transmis- 
sion protocol. 

FIG. 1 Is an illustration of a first preferred embodi- 
ment 10 of the data communications system of the is 
present invention. System 1 0 includes medication event 
monitoring data-gathering unit 20 and data-receiving 
unit 60. Data-gathering unit 20 includes a microproces- 
sor 102 coupled to clock 104 and bidirectionally con- 
nected to memory 106 such that information can be 20 
passed into the memory 106 from microprocessor 102 
and read from the memory 106 by microprocessor 102. 
Microprocessor 102 is also connected to event detector 
108, monitors event detector 108 and performs the 
appropriate operations on event detection signals gen- 25 
erated by detector 108 so that data based on these sig- 
nals can be generated and stored in memory 106. The 
interface between event detector 108 and microproces- 
sor 102 may be interrupt and/or inquiry based. 

At least one type of medication event will cause col- 30 
lection of data by data-gathering unit 20. One type of 
event could be directly related to the medication event - 
for example the opening of a medicament container as 
an indication that a dose of medicament has been 
taken. In this case, event detector 108 can be a switch 35 
or the like device which can send a signal based on 
detecting an event. Other events which may be noted 
may be patient-initiated to indicate timewise compliance 
with some aspect of a dosing regimen. Still other events 
may allow monitoring the amount of medication taken 40 
by the patient or may irrdicate the occurrence of a cer- 
tain condition for which the patient was asked to activate 
an event switch, that is, to manually activate a data gen- 
eration signal. Any of these events can be detected by 
suitable means 1 08 with the detection signal monitored 45 
by microprocessor 102, Each time activator or event 
switch 108 is triggered, microprocessor 102 starts gath- 
ering digital data related to the event, for example the 
time that the event took place as determined by clock 
1 04. and stores these data in memory i 06. so 

Microprocessor 102 also is connected to event 
switch 110 and to inductor 112. Whenever event switch 
110 detects a second type event, for example a manual 
switch activation or a suitable signal, it signals micro- 
processor 102 to change its function to reading gath- ss 
ered data from memory 106 and feeding the data as a 
stream of digital electrical pulses to inductor 1 1 2. The 
stream of pulses may be the digital data stream itself 
from memory 102 or it may be a signal suitably altered 



in power so as to effectively drive inductor 112. Induct r 
112 converts the stream of electrical pulses into a corre- 
sponding series of electromagnetic signals. 

When the data-gathering unit 20 and the data- 
receiving/using unit 60 are brought irrto operative prox- 
imity with one another, unit 60 can sense the electro- 
magnetic signals generated by inductor 112. Inductor 
112 is located close to an exterior wall 116 of housing 
1 14. If inductor 1 12 is in close proximity to inductor 134 
of data-receiving unit 60 the electromagnetic signals 
generated by inductor 112 are sensed by Inductor 134. 
converted into a series of electrical pulses which are fed 
to microprocessor 136 and ultimately to data use device 
138. Device 138 may be a display, a printer, a memory, 
a device performing data aneUysis operations, a data- 
manipulating device, a data transfer device for commu- 
nicating the received data to other devices, or any other 
device for handling the received data. Inductor 134 is 
located close to wall 130 of housing 132 of data-receiv- 
ing unit 60. 

The system just described is a one-way system. 
That is, information is gathered In unit 20 and fed to unit 
60 where it is displayed or otherwise used. 

In FIG. 2 a communication system 12 is shown. 
System 12 is a two-way system made up of data-gath- 
ering unit 22 and data- receiving unit 62. Data-gathering 
unit 22 is configured as a medication container 213 with 
cap 214. Cap 214 has a top surface comprising wall 
216. Threads 218 and 220 hold cap 216 onto container 
213. 

In FIQ. 2 container 213 is shown in inverted orien- 
tation. The data-gathering arrangement of data-gather- 
ing unit 22 includes microprocessor 202. dock 204 and 
memory 206. Event switch 208 is a microswitch which is 
located so as to be tripped whenever cap 214 is 
removed from container 213. A signal from switch 208 is 
fed to microprocessor 202 to be correlated with a time of 
day or elapsed time value from clock 204 and fed as dig- 
ital data to memory 206. This gives a record in memory 
206 of the time that a drug dose was requested by a 
patient by way of removing the cap of the drug con- 
tainer. 

At preset intervals, or on demand such as by an 
event signal from switch 215. or on demand by a signal 
from data receiving unit 62. as will be disclosed below, 
microprocessor 202 reads data from memory 206 and 
passes the data through data switch 211 to inductor 
212. The data which are fed to inductor 212 as a series 
of electrical pulses are converted into a series of elec- 
tromagnetic pulses. These may be sensed by a conre- 
sponding inductor 234 in data-receiving unit 62 in 
housing 230, which in turn generates a series of electri- 
cal pulses. These received pulses pass through 
"receive/send" switch 235 into microprocessor 236 and 
thereafter into a data use device, i.e., printer, memory, 
display, a processor for analysis or calculation proc- 
esses etc., 238. Switch 235 is a two state switch and 
connects inductor 234 into a circuit for receiving pulses 
from inductor 21 2 or for sending pulses to inductor 212. 
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Data-gathering unit 62 contains a similar '*send/receive'* 
switch 211 for switching the function of its inductor 212. 

Data-gathering unit 22 can additionally contain 
other function units such as, for example, display or 
alarm device 250 linked to microprocessor 202. Device 
250 could be an alarm designed to give off alerting sig- 
nals when a dose of medication should be taken. Device 
250 could be a display or enunctator designed to pro- 
vide information to the patient about the dosage regi- 
men. These pieces of information to be displayed or 
otherwise employed could, in one embodiment, be 
stored over long time periods In memory 206 or any 
other memory in unit 22. This Information could be peri- 
odically recalled from memory 206 by the action of 
microprocessor 202 and clock 204. 

This information could also be recalled from mem- 
ory 206 based on digital instructions sent to unit 22 by 
the two way communication channel to unit 62. It could 
also be variable stored information which could be 
altered and used following digital instructions provided 
by data-receiving unit 62. It also could be information 
based on digital signals communicated to unit 22 by unit 
62. In this two-way communication link, the information 
or signals are fed via switch 235, inductor 234 to induc- 
tor 212 and thence to microprocessor 202 and to menv 
ory 206 of data-gathering unit 22. In this embodiment, 
data use unit 62 would include a data-providing device 
252 such as a keyboard, a memory or other information 
source which would feed information to microprocessor 
236, then to switch 235. which would then be in the 
send position and onto inductor 234 for transmission. 

Instead of using a switch 21 5 other means can be 
employed to initiate processor 202 to transmit data to 
the data-receiving unit 62 in a bi-directional system. 
Such means may include some qualifying means to 
allow activation of processor 202 only if data-gathering 
unit 22 is operatively proximate to data-receiving unit 
62. 

In the preferred application just described this 
invention is employed in a medical event monitoring 
system. The data-gathering function would be carried 
out in a medication container, either In the cap as shown 
or elsewhere in the body of the device. In FIG. 2 data- 
gathering unit 22 is represented by a pill container 213 
with a screw top 21 4. Other types of medication contain- 
ers can be adapted for collecting data regarding the use 
of medication in a similar fashion. A container for liquid 
medication may include a drop counter or a medication 
pump which activate a switch generating a signal when 
and how much medication was dispensed. The data 
gatiiering unit may be an inhaler, a pill dispenser with 
pill ejector, a blisterpack for pills, or a unifunction device 
for displaying Information or recording medical events 
such as side effects, clinical symptoms, clinical occur- 
rences etc. 

In this embodiment, when the patient receives a 
container of medication, the data-gatiiering device 
would be activated and would, during the dosage regi- 
men, gather information about th patient's compliance 



with the desired dose regimen. At later times, such as 
when visiting the physidan or when having the medica- 
tion container refilled, the medication container would 
be placed in a reader such that its inductor coil 212 

5 would be moved adjacent to the corresponding coil 234 
in the data-receiving unit A data report signal would be 
furnished by tfie data-receiving unit to the microproces- 
sor of the data-gathering unit and flie health care pro- 
fessional would then obtain the information collected in 

10 tiie memory of the data-gathering unit. Depending on 
the system, this could result in an erasure of the data in 
tiie memory or, altematively. if adequate memory 
capacity was available, the information could remain in 
the memory in the container until a later removal. The 

15 information thus gathered in the data-receiving device 
62 could be printed out so that compliance could be 
checked, it could be displayed for the same purpose, or 
the like. In addition, when the device is available to the 
health care professional, it would be possible to repro- 

20 gram the data-gathering portion by using the two-way 
communication. In this manner, a new regimen could be 
inserted which could be used to control an alerting or 
enunciating device if present in the data-gathering unit. 
In addition, otiier insti-uctions could be loaded into 

25 memory 206 and could later be furnished to the patient. 
An example of suitable electrical circuitry to carry 
out the invention is provided in FIG. 3. FIG. 3 is a sche- 
matic block diagram of a communication interface circuit 
which can be used for estakslishing bidirectional commu- 

30 nication between a data-gatiiering unit 301 and a data- 
receiving unit 303 of the present invention. This 
arrangement Includes inductor coil 300 of data-gather- 
ing unit 301 and inductor coil 322 of data-receiving unit 
303. When communicating data from data-gathering 

35 unit 301 to data-receiving unit 303 inductor 300 gener- 
ates a electro-magnetic field which is sensed by induc- 
tor 322 at an operatively proximate distance of from 
about 0 to about 0.5 inches. When communicating data 
from data-receiving unit 303 to data-gathering unit 301 

40 inductor 322 generates a electro-magnetic field which Is 
sensed by inductor 300 at similar distances. To reduce 
power requirements in the data-gathering device 301 a 
dual mode of operation is employed: a communication 
mode and a wart and data -gathering mode. All commu- 

45 nication operations are initiated by the data-receiving 
unit 303. The first transmission from 303 includes acti- 
vation of the sending inductor 322 for a period of 4 com- 
mand bit cells to allow the receive drcuit of the data- 
gathering device 301 to settle. After transmitting the last 

so packet the sending inductor 322 remains activated fbr 3 
commarKi bit times, which Is Interpreted by the monitor- 
ing device 301 as an end-of-packet signal. 

The signal generated by inductor 322 of data- 
receiving unit 303 when sensing a change in a electro- 

55 magnetic field is fed to differential amplifier 304. The AC 
output signal of amplifier 304 is fed to amplifier 307. The 
AC component of the output signal of amplifier 307 is 
fed to dynamic threshold drcuit 309 to provide a refer- 
erKe voltage 312. Reference voltage 31 2 fluctuates with 
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the amplitude of the received and amplified signal and 
changes the sensitivity of amplifier 313 in accordance 
with the received signal. The output signal of amplifier 
313 provides the proper binary logic level signal 315. 
Data signal 31 5 is sampled on the negative edge by the 
microprocessor of the data-receiving unit 303. This 
arrangement of amplifiers thus converts a stream of 
electro-magnetic pulses induced into the inductor 322 
into a stream of data pulses. 

When transmitting information from data-gathering 
unit 301 to data-receiving unit 303. inductor 300 is 
driven with current pulses controlled by the microproc- 
essor of data gathering unit 301 . In the receiver circuit of 
the data-receiving unit 303 signal COM-RCV- Enable* 
on line 311 connects inductor coil 322 via switched 
transmit squelch circuit 323 to receive amplifier 304. 
Transmit squelch circuit 323 disconnects the inputs of 
amplifier 304 from inductor 322 and shorts the differen- 
tial Input of amplifier 304 if data-receiving unit 303 is not 
in receive mode. When transmitting information from the 
data-receiving unit 303 to data-gathering unit, inductor 
322 is driven by data signals supplied by driver 330, 
which is enabled by a signal COM-XMT-ENABLE* on 
line 334 supplied by the microprocessor of data-receiv- 
ing unit 303. Data signals to be transmitted are supplied 
by the microprocessor of data-receiving unit 303 via line 
331. 

Inductor 300 of data-gathering unit 301 is driven by 
a data signal received from transmit driver 340. control- 
led by input data on line 341 and enabling signal 342. 
When in receiving mode signal MON-RCV-ENABLE on 
line 343 enables amplifier 344 which provides a 
received data signal on line 345 for the microprocessor 
of data-gathering unit 301 . 

The circuits shown in FIG. 3 serve to transmit data 
between two devices without physical contact. The two 
inductors 300 and 322 are just brought into operative 
proximity with one another. It is understood, that certain 
components of the circuit of FIG. 3 can be omitted if no 
bidirectional transmission is required. 

In the preferred embodiment of the present inven- 
tion the inductor is implemented as a coreless wire coil. 
The diameter of the coil determines how precisely the 
sending and receiving inductors have to be aligned with 
each other for proper transmission. Instead of using 
wire coils the inductors can be implemented in trace 
form on rigid or flexible printed circuit boards. 

As previously mentioned, instead of inductively 
generating electro-magnetic pulses or signals directly 
from the data signals, the data signals can be used to 
switch or modulate a carrier signal, and the switched or 
modulated carrier signal is supplied to the inductors, 
The receiving circuit requires a demodulator suitable for 
the selected modulation scheme and frequency. 

In this contactless data transmission system any 
suitable protocol for data communication can be used. 
One protocol which has proven effective utilizes packets 
of pulse width modulation bits organized into fields as 
shown in FIG. 4. 



A packet consists of 2 byte tong preamble ftekl 401 
made up of 1 6 zero bits to establish bit framing and data 

polarity. 

This is followed by a 1 byte packet header field 402 
5 made up of a header code and a packet sequence 
number. 

The fourth byte carries the command code 403. 
The fifth byte carries the data byte count N 404 indi- 
cating the length of the following field in bytes. 

10 The data field 405 has a length of N bytes as indi- 
cated in the preceding byta In a transmission to the 
data-gathering unit, this data field 405a may contain a 
request to execute a function or it may contain data to 
be stored in the monitoring device. In a transmission 

75 from the gathering device data field 405b contains col- 
lected data. 

The last two bytes 406 carries the EDO (error 
detection code) which is computed from the preceding 
N + 3 bytes. 

20 In the communication protocol, the data-receiving 
unit 62 (FIG. 2) Is the master device and the data-gath- 
ering unit, shown in FIG. 2 as 22. is the slave. The data- 
receiving unit transmits a command packet requesting 
that a defined function or operation be performed by the 

25 processor in the data-gathering unit. The data-gather- 
ing unit then performs that d^ined function and 
responds with a reply packet containing the result. If 
either packet is disrifMed during transmission, the com- 
mand/reply sequence is repeated until successful. The 

30 execution of a function may depend on the occurrence 
of another event, such as a medical event or a time 
event For this reason, the contents of a command 
packet containing information for execution of a function 
at a later time is stored in local memory of the processor 

35 in the data-gathering unit. 

FIG. 5 is a flowchart of the data-receiving units 
transmission activities illustrating the initiation of infor- 
mation transfer between the data-receiving device and 
the data-gatiiering device. This illustrates a power-sav- 

40 ing feature that is advantageously employed. It will be 
recognized that the data-gathering unit can be con- 
structed to use minimal amount of power during its data- 
gathering activities. Data transmission, by any of the 
contactless methods herein described, on the other 

45 hand requires higher rates of power consumption. Since 
the data-gathering device is portable any decrease in 
overall power usage can directly reduce the size of its 
batteries or other power supply. It is thus advantageous 
if the circuit can operate in two modes - a low power- 
so consumption slow speed first or "sleep" mode, used 
during data collection, and a high power-consumption 
second or "awake" mode, used during data transmis- 
sion. 

In the protocol shown in FIG. 5. after initiation 501 
55 of communication the data- receiving unit determines 
whether the data gathering unit may be in slow nxxle 
(sleep mode), step 502. The data gathering unit 
assumes slow speed mode about 900 msec after a 
transmission to the data-receiving unit. To switch a data- 
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gathering unit into fast mode the data-receiving unit 
Issues a predetermined number of bytes of zeroes as a 
wake-up call, step 503. A command packet of a struc- 
ture as shown in FIG. 4 is issued in step 504. 

The data-gathering unit responds to the command . 
If the response is ©/aluated as valid, step 505, the com- 
mand packet sequence counter is advanced, step 506. 
for the next command packet transmission, and the 
transmission cycle is terminated, 507. 

If the received response is considered invalid (step 
505) the retry counter is advanced (step 508). If less 
than six retries have been made, the command cycle is 
repeated (step 509), otherwise the command cycle 
ends with an error flag, 510. 

FIG. 6 is a receive flowchart illustrating a data-gatti- 
ering unit monitor packet transmission protocol. 

The processor of the data-gathering unit idles in a 
low speed state 601 in which it monitors the event 
switches and the receive signal from the inductor coil. 
Events are recorded in the memory in the low speed 
mode. Upon recognition of received signal 602 the proc- 
essor switches into high speed mode 603. 

Entering high speed mode the activity counter is set 
to a maximum value. Then the processor waits 604 for 
receiving a signal. If the activity counter times out 605 
and no packet start was detected 616 the processor 
Increments the aborted communication counter 620 
and returns to waK state 601. If a packet start was 
detected the processor returns directly to wait state 
601 . Upon receipt of preamble and header bytes which 
are indicative for Start of Packet 607 the received packet 
information is checked and verified, 608 and 609. Upon 
recognition of a packet not structurally valid the bad 
packet count is incremented 610 and the processor 
warts for the next packet in loop 604. 605 and 607. 

A verified packet causes an increment of good 
packet count 61 1 . The desired function is executed 619, 
the reply code is transmitted 614 and the activity coun- 
ter is set to maximum valua Thereafter, the processor 
reenters the wait loop foir the next packet in loop 604. 
605 and 607. 

The communication system may be equipped with 
a receiver for signals of a pager system. These pager 
signals may contain alert signals which control the gen- 
eration of optical, acoustical or other types of alert sig- 
nal for the user of the data-gathering unit. 

In another variation of the system of this invention 
the user alarming functions if present may be in a 
patient-notable alarm device which is separate from the 
data-gathering unit. In this variation, the user notes an 
alarm and records a medical event in response to it. The 
alarm can be reset by contactless communication of 
data between the alarming device and the data-gather- 
ing unit which would have noted the medication event or 
a data-using unit in a similar fashion as disclosed above 
for the communication between a data-gathering unit 
and a data-receiving unit. Furthermore, the alarming 
device may be triggered and reset remotely from a cen- 
tralized system such as using a pager system as just 



described, providing a communication path directly from 
a health care professional to the user. 

In still another variation, the data-gathering unit 
includes a circuit for converting energy transmitted to it 

5 via separate inductors or the same inductors used for 
transmitting data between the data-receiving unit and 
the data-gathering unit. The transmission of energy may 
be performed independently from any data transmission 
or concunrent with a data transmission between the two 

10 units. The transmitted energy may be stored in the data- 
gathering unit such as in a rechargeable battery or a 
capacitor^ The transmission of energy can be performed 
at a frequency easy to separate from the frequency 
band used for transmitting data from the data-receiving 

15 unit to the data-gathering unit. The energy recovery cir- 
cuit used for converting the received transmitted energy 
to D.C. for storage in the data-gathering unit may 
include a circuit for deactivation when transmitting data 
from the data-gathering unit to the data receiving unit 

20 If separate irvJuctors are used for transmitting data 
and energy, the two sets of Inductors can be located so 
as to reduce or prevent Interference between energy 
transmission and data transmission. 

The inclusion of a second power supply rechargea- 

25 ble by wireless energy transmission allows to separate 
the power consuming communication operation from 
the low-power data-gathering operation. The so-trans- 
mitted energy can be stored for communication opera- 
tions over short time spans. An energy transmission can 

30 be performed just shortly prior to an intended data 
transmission. The separation of power supplies for data 
gathering and for communication operations alk)ws the 
use of smaller batteries. In such an application, the 
main power supply of the data-gathering unit is used 

35 exclusively for data gathering and alerting operations. 

Claims 

1 . A digital data communication system (1 0} compris- 
40 ing: 

a portable data-gathering unit (20) for collect- 
ing, storing and transmitting digital data related 
to the occurrence of medication-taking events. 
45 the data-gathering unit (20) comprising: 

a first housing (114); 

means (102) for collecting digital data 
related to the occurrence of medication- 
50 taking events and the times of said events; 

a memory (106) for storing the collected 
digital data; and 

means (102) for retrieving the collected 
digital data from the memory and generat- 
55 ing from the retrieved data a first electrical 

signal; and 

a data-receiving unit (60) including means 
for effecting digital data communication 
between said portable data-gathering unit 



50 



55 



7 



13 



EP 0 589 608 B1 



14 



(20) and said data-receiving unit (60), the 
data-receiving unit (60) comprising: 

a second housing (132) and 
means (138) for using first received 
digital data received from the data- 
gathering device (20) to appraise said 
occurrence of medication taking 
events; characterised in that 
said digital data communication sys- 
tem is contactless; 

said data-gathering unit (20) com- 
prises a first inductor (112) located 
within said first housing (114) con- 
nected to said means for retrieving 
(102) and for converting the first elec- 
trical signal into a first electromagnetic 
signal; and 

said data-receiving unit (60) com- 
prises a second inductor (134) located 
within said second housing (132) and 
positioned for sensing the first electro- 
magnetic signal when the data-gather- 
ing unit (20) is in operative proximity to 
the data-receiving unit (60) and con- 
verting the sensed first electromag- 
netic signal into a secorxj electrical 
signal: and 

means (136) for converting the second 
electrical signal into said first received 
digital data. 

2. A system according to claim 1 wherein the first 
inductor (112) is located behind a portion of said 
first housing (114) having a substantially flat sur- 
face and said second inductor (134) is located 
behind a portion of said second housing (132) hav- 
ing a substantially flat suriace. 

3. The system of claim 1 or 2 configured for bidirec- 
tional communication between the data-gathering 
unit (22) and the data-receiving unit (62); 

the data-receiving unit (62) further comprising 
means for feeding a third electrical signal to the 
second inductor (234) for generating a second 
electromagnetic signal in the second inductor 
(234), said second electromagnetic signal 
being sensible by said first Inductor (212) when 
the data-gathering unit (22) and data-receiving 
units (62) are in operative proximity to one 
another, so that the first inductor (212) serves 
as means for converting said second electro- 
magnetic signal into a fourth electrical signal; 
and 

the data-gathering unit (22) further comprising 
means for using the fburth electrical signal. 

4. The system of claim 1 or 2. configured for bidirec- 



tional communication between the data-gathering 
unit and the data-receiving unit; 

the data-receiving unit (62) further comprising 

5 a source of digital information, means for gen- 

erating from said digital information a third 
electrical signal, means for feeding the third 
electrical signal to the second inductor (234) for 
generating a second electromagnetic signal in 

10 the second Inductor (234). said second electro- 

magnetic signal being sensible by said first 
inductor (212) when the data-gathering unit 
(22) and data- receiving units (62) are in opera- 
tive proximity to one another, so that the first 

15 inductor (212) serves as means for converting 

said second electromagnetic signal into a 
fourth electrical signal and 
the data-gathering unit (22) further comprising 
means for converting the fourth electrical signal 

20 into received digital information and means for 

using the received digital infornnation, this 
using means preferably comprising means for 
storing the received digital information. 

25 5. The system of claim 4, wherein the data-gathering 
unit further comprises means for processing the 
collected digital data and means for controlling the 
means for processing and using said received dig- 
ital information. 

30 

6. The system of daim 4, wherein the received digital 
information Includes control irrfbrmalion for per- 
forming operations on said digital event data and 
digital time data, and wherein said means for using 
35 said received digital information comprises means 
for performing said operations on the digital event 
data or digital time data under control of said control 
information. 

40 7. The system of claims 4, 5 or 6. wherein the portable 
data-gathering unit (22) comprises means for oper- 
ating in a low-speed data gathering mode and a 
high-speed communications mode. 

45 8. The system of daim 7, wherein the data-gathering 
unit (22) indudes means for monitoring the fburth 
electrical signal and noting the occurrence of a 
stream of signals therein and switching the data- 
gathering unit (22) from its low-speed mode of 

so operation to its high-speed mode of operation when 
said stream of signals is noted, and optional timing 
means for switching the data-gathering unit (22) 
from its high-speed nrxxie of operation to its low- 
speed mode of operation. 

55 

9. The system of any one of claims 4 to 8, wherein the 
third electrical signal which is fed to the second 
inductor (234) of the data-receiving unit (62) for 
transmission to th data-gathering unit (22) repre- 
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sents packets of information including command 
data of variable lengtli and a plurality of fixed length 
data. 

10. The system of claim 9. wherein successively trans- s 
mitted packets of information contain within their 
fixed length data, data for checking validity of said 
packets of information, and wherein the data-gath- 
ering unit (22) includes means for determining 
packet validity using this fixed length data. io 

11. The system of claim 1 or 2. wherein the first electri- 
cal signal which is fed to the first inductor (212) of 
the data-gathering unit (22) for transmission to the 
data-receiving unit (62) represents packets of data is 
including digital event data of variable length and a 
plurality of fixed length data. 

' 12. The system of claim 1 or 2, wherein the data-gath- 
ering unit (22) additionally comprises means for 20 
inductively receiving data-gathering unit-powering 
amounts of inductively transmitted electrical 
energy. 

13. The system of daim 12, wherein the means for 25 
inductively receiving unit-powering amounts of 
Inductively transmitted electrical energy can com- 
prise either the first inductor (212) or a transmission 
inductor separate from the data transmission 
means used for transferring data between the data 30 
gathering (22) and data-receiving (62) units. 

14. The system of daim 12 or 13, wherein the data- 
receiving unit (62) further includes means for induc- 
tively transmitting to said data-gathering unit data- ss 
gathering unit-powering amounts of electrical 
energy. 

15. The system of daim 14, wherein the means for 
inductively transmitting unit-powering amounts of 40 
electrical energy comprise the second inductor 
(234) or an inductor separate from said second 
inductor (234). 

16. The system of claim 12. wherein the data-receiving 45 
unit (62) further comprises 



carrying signal derived from the received 
energy transmitting electromagnetic field; 
the data-gathering unit (22) further comprising 
first power supply means for operating the data 
gathering unit (22) in its data-gathering mode 
of operation; 

second power supply means connected to the 
first inductor (212) for reca'ving the electrical 
energy-carrying signal and storing the so- 
received electrical energy for use during the 

communication mode of operation; means for 
operating the data-gathering unit (22) in its 
communication mode of operation during data 
communication from the data-gathering unit 
(22) to the data receiving unit (62); and 
means tor enabling the communication mode 
of operation. 

17. The system of daim 12, wherein 

the data-gathering unit (22) has means for 
functioning in a data gathering mode, a data 
communication mode, and an electrical energy 
receiving mode and further comprises means 
for simultaneously or serially functioning in said 
data communication mode and said electrical 
energy receiving mode and means, preferably 
a rechargeable battery or a capacitor, for stor- 
ing the electrical energy so received. 

1& The system of claim 17, wherein the first inductor 
(212) also functions as the means for inductively 
receiving data-gathering unit-powering amounts of 
inductively transmitted electrical energy and 
wherein the data gathering unit (22) further com- 
prises signal separation means for separating data 
signals from energy carrying signals. 

19. The system of daim 1 or 2, wherein 

the data-gathering unit (22) has a data gather- 
ing mode and a communication mode of oper- 
ation; and 

the data-receiving unit (62) has a communica- 
tion mode and an energy transmission mode of 
operation; 

the data-receiving unit (62) further including a 
power transmission coil; 
means for operating in the communication 
mode during data transfers between the data- 
receiving unit (62) and the data gathering unit 
(22). and in the energy transmission mode; 
a power receiving coil; 

first power supply means for operating the data 
gathering unit (22) in the data-gathering mode 
of operation; 

means for driving the first inductor (212) during 
data communication from the data-gathering 
unit (22) to the data-receiving unit (62); 



driving means connectabie to the second 
inductor (234) for generating an energy-trans- 
mitting electromagnetic f ieW; so 
the data-gathering unit (22) having data-gath- 
ering mode and a communication mode of 
operation; 

said first inductor (212) in the data-gathering 
unit (22) receiving the energy-transmitting elec- ss 
tromagnetic field when the data-gathering unit 
(22) and data-receiving units (62) are in opera- 
tive proximity to one another with the first 
inductor (212) providing an electrical energy- 
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second pow r supply means connected to the 
power receiving coil for receiving electromag- 
netic energy signals and storing the so- 
received energy for use during the data com- 
munication mode of operation; and 
means for enat)ling this communication mode 
of operation. 

20. The system of any preceding claim, wherein the 
inductors (212,234) may comprise of: a ferrite core 
inductor: a printed circuit inductor; a printed flex-cir- 
cuit inductor or a core-less wire coil. 

21. The system of claim 12, wherein 

the data-receiving unit (62) further comprises 

driving means connectable to a power 
transmitting Inductor for generating an 
energy-transmitting electromagnetic field; 
the data-gathering unit (22) has a data- 
gathering mode and a communication 
mode of operation: 

said first inductor (212) in the data-gather- 
ing unit (22) receiving the energy-transmit- 
ting electromagnetic field when the 
electromagnetic-gathering unit and data- 
receiving units are in operative proximity to 
one another with the first Inductor (212) 
providing an electrical energy-carrying sig- 
nal derived from the received energy trans- 
mitting electromagnetic field; 
the data-gathering unit (22) further com- 
prising 

first power supply means for operating the 
data-gathering unit (22) in its data-gather- 
ing mode of operation: 
second power supply means connected to 
the power receiving inductor for receiving 
the electrical energy-carrying signal arxi 
storing the so-received electrical energy 
for use during the communication mode of 
operation; means for operating the data- 
gathering unit in its communication mode 
of operation during data communication 
from the data-gathering unit (22) to the 
data receiving unit (62); and 
means for enabling the communication 
mode of operation. 

22. The system of any one of the preceding claims, 
wherein in tiie data-receiving unit (62). said means 
for converting include means for generating an 
electrical threshold which preferably includes 
means for setting the threshold dependent upon the 
second electrical signal: and assigning a first binary 
state to those portions of the second electrical sig- 
nal remaining below the threshold and assigning a 
second binary state to those portions of the second 



electrical signal exceeding the threshold. 

23. The system of any one of the preceding claims, 
wherein the means for using the first received dig- 

5 ital data include at least one of: a means for display- 

ing the received digital data; a means for printing 
the first received digital data; a means for storing 
tiie first received digital data; a means for analysing 
tiie first received digital data and a means for 

10 manipulating the first received data. 

24. The system of any one of the preceding claims, fur- 
ther comprising separate means for processing the 
first received digital data and wherein the means for 

15 using the first received digital data compnse means 
for communicating the first received digital data to 
tiiis separate processing means. 

25. A method of data communication between a medi- 
co cation event monitoring unit (20) capable of gener- 
ating and storing digital data related to the times at 
which medication events take place and a data- 
receiving unit (60) capable of using ttie digital data 
collected by the medication event monitoring unit 

26 (20). said method including the steps of: 

generating the digital data related to the medi- 
cation events euid the time at which they occur; 
storing said digital data in a memory tn the 
30 medication event monitoring unit (20); 

retiieving the digital data from the memory; 
receiving the digital data in the data-receiving 
unit (60); and 

using the received digital data in tiie data- 

35 receiving unit (60); characterised in tiiat 

the metiiod is for contactless data communica- 
tion: and by the steps of 
converting the digital data into an electromag- 
netic signal using a first inductor (112) present 

40 in the medication event monitoring unit (20); 

receiving said electromagnetic signal using a 
second inductor (134) located in the data- 
receiving unit (60), said first (1 12) and second 
(134) inductors positioned within their respec- 

45 five units such that when said units (20.60) are 

placed in operative proximity to each other the 
second inductor (134) senses the electromag- 
netic signal from the first inductor (112); 
converting, in the second inductor (134), the 

so electromagnetic signal into an electrical signal; 

and 

converting said electrical signal irrto the 
received digital data. 

55 26. The metiiod of claim 25 where bidirectional contact- 
less data communication takes place between the 
medication event monitoring unit (22) and the data- 
receiving unit (62), said method further including 
the steps of: 
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generating in the data-receiving unit (62) digital 
information to be communicated to the medica- 
tion event monitoring unit (22): 
converting the digital information into a second 
electromagnetic signal using the second indue- 5 
tor (234), receiving the second electromagnetic 
signal in the first inductor (212) and converting, 
in the first inductor (212), the second electro- 
magnetic signal into received digital informa- 
tion; and 10 
using the received digital information in the 
medication event monitoring unit (22). 

PatentansprOche 

IS 

1. Digitales Oatenkommunikationssystem (10), das 
aufweist: 

eine tragbare Datensammeieinheit (20), die 
digitate Daten sammelt, speichert und Qber- 20 
tragt. die sich auf das Auftreten von Einnahme- 
Ereignissen verordneter Arzneimittel beziehen. 
wobei die Datensammeieinheit (20) aufweist: 

ein erstes Gehause (114): 2s 
eine Einrichtung (102), die die Digitaldaten 
sammeH. die sich auf das Auftreten der 
Einnahme-Ereignisse und Zeiten der 
Ereignisse beziehen; 

einen Speicher (106). der die gesammel- 30 
ten Digitaldaten speichert; und 
eine Einrichtung (102), die die gesammel- 
ten Digitaldaten aus dem Speicher wieder 
auffindet und aus den wieder aufgefunde- 
nen Daten ein erstes elektrisches Signal 3S 
erzeugt; und 

eine Datenempfangseinhert (60), die eine 
Einrichtung enthait. die eine digitale 
Datenverbindung zwischen der tragbaren 
Datensammeieinheit (20) und der Daten- 40 
empfangseinheit (60) herstellen kann, 
wobei die Datenempfangseinhert (60) auf- 
weist: 

ein zweites GehSuse (1 32) und 45 
eine Einrichtung (138), die erste von 
der Datensammeieinheit (20) empfan- 
gene Digitaldaten dazu verwendet. 
das Auftreten der Einnahme-Ereig- 
nisse abzuschatzen; dadurch gekenn- so 
zeichnet. daB 

das digitale Oatenkommunikationssy- 
stem kontaktlos ist; 

die Datensammeieinheit (20) eine 
erste Induktionsspule (112) aufweist. ss 
die sich im ersten Gehduse (114) 
befindet und mit der Wiederauffin- 
dungseinrichtung (102) verbunden ist 
urvi die das erste elektrische Signal in 



ein erstes elektromagnetisches Signal 
umsetzt: und 

die Datenempfengsetnhert (60) eine 
zweite Induktionsspule (134) aufweist, 
die sich im zweiten Gehause (132) 
befindet und zum Erfassen des ersten 
elektromagnetischen Signals positio- 
niert ist, wenn sich die Datensammei- 
einheit (20) in Betriebsnahe zur 
Datenempfangseinheit (60) befindet 
und die das erfaBte erste elektroma- 
gnetische Signal in ein zweites elektri- 
sches Signal umsetzt: und 
eine Einrichtung (136), die das zweite 
elektrische Signal in das erste enf^- 
fangene Digitalsignal umsetzt. 

2. System nach Anspruch 1 . bei dem die erste Induk- 
tionsspule (112) hinter einem Teil des ersten 
Gehauses (114) liegt, der eine im wesentlichen fla- 
che Oberfiache hat und die zweite Induktionsspule 
(1 34) hinter einem Teil des zweiten Gehduses (1 32) 
liegt. der eine im wesentlichen flache Oberfiache 
hat. 

3. System nach Anspruch 1 oder 2. das fur eine bidi- 
rektionale Kommunikation zwischen der Datensam- 
meieinheit (22) und der Datenempfangseinheit (62) 
eingerichtet ist; wobei 

die Datenempfangseinheit (62) auBerdem eine 
Einrichtung aufweist. die ein drrttes elektri- 
sches Signal der zweiten indukttonsspule (234) 
zuleitet um ein zweites elektromagnetisches 
Signal in der zweiten Induktionsspule (234) zu 
erzeugen, das zweite elektromagnetische 
Signal durch die erste Induktionsspule (212) 
erfaGt warden kann. wenn die Datensammei- 
einheit (22) und die Datenempfangseinheit (62) 
sich in operativer Nahe zueinander befirxJen. 
so daB die erste Induktionsspule (212) als eine 
Einrichtung zur Umsetzung des zweiten elek- 
tromagnetischen Signals in ein viertes elektri- 
sches Signal dient; und 

die Datensammeieinheit (22) auBerdem eine 
Einrichtung aufweist, die das vterte elektrische 
Signal verwendet. 

4. System nach Anspruch 1 oder 2, das fur eine bidi- 
rektionale Kommunikation zwischen der Datensam- 
meieinheit und der Datenempfangseinheit 
eingerichtet ist; wobei 

die Datenempfangseinheit (62) auBerdem eine 
Quelle for digitale Information, eine Einrich- 
tung. die aus der digitalen Information ein drit- 
tes elektrisches Signal erzeugt, eine 
Einrichtung. die das dritte elektrische Signal 
der zweiten Induktionsspule zufQhrt, um ein 
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zweites elektromagnetisches Signal in der 
zweiten Induktionsspule (234) zu erzeugen, 
das zweite elektromagnetlsche Signal von der 
ersten Induktionsspule (212) erfaBbar ist wenn 
die Datensammeleinheit (22) und die Daten- 5 
empfangselnheit (62) sich in operativer Nahe 
zueinander befinden. so da3 die erste Indukti- 
onsspule (212) als eine Einrichtung zur Umset- 
zung des zweiten eiektromagnetischen Signals 
in ein viertes elektrisches Signal dient. und 10 
die Datensammeleinheit (22) auBerdem eine 
das vierte elektrische Signal in enrpfangene 
Digitalinformation umsetzende Einrichtung und 
eine Einrichtung aufweist. die die empfangene 
digitals Information verwendet, wobei diese is 
verwendende Einrichtung vorzugsweise Spei- 
chermittel zum Speichern der empfangenen 
Digitcilinformation aufweist. 

5. System nach Anspruch 4, bei dem die Datensanrv so 
meleinheit auBerdem eine Einrichtung zur Verar- 
beitung der gesammelten digitalen Daten und eine 
Einrichtung aufweist die die Verarbertungseinrich- 
tung steuert und die emp^ngene Digitalinformation 
verwendet. 25 

6. System nach Anspruch 4. bei dem die errpfangene 
Digitalinformation Steuerinfbrmation zur Ausfuh- 
rung von Operationen mit den digitalen Ereignisda- 

ten und digitalen Zeitdaten enthait und die 30 
Einrichtung, die die empfangene Digitalinformation 
venwerxiet. eine Einrichtung aufweist. die die 
genannten Operationen mit den digitalen Ereignts* 
daten oder digitalen Zeitdaten, gesteuert von der 
Steuerinformation ausfQhrt. 35 

7. System nach Anspruch 4. 5 Oder 6. bei dem die 
tragbare Datensammeleinheit (22) eine Einrichtung 
aufweist die in einer langsamen Datensammelbe- 
triebsart und einer schnellen Kommunikationsbe- 40 
triebsart aibeitet 

8. System nach Anspruch 7, bei dem die Datensam- 
meleinheit (22) eine Einrichtung enth&lt. die das 
vierte elektrische Signal uberwacht und das Auftre- 4S 

ten eines Signalstroms darin erfaBt und die Daten- 
sammeleinheit (22) von ihrer langsamen 
Betriebsart in ihre schnelle Betriebsart umschaltet, 
wenn der Signalstrom erfa3t wird. und auBerdem 
optionell eine Zeitgebereinrichtung enthSUt, die die so 
Datensammeleinheit (22) von ihrer schnellen 
Betriebsart in ihre langsame Betriebsart umschal- 
tet 

9. System nach einem der AnsprQche 4 bis 8, bei dem ss 
das dritte elektrische Signal, das der zweiten Induk- 
tionsspule (234) der Datenempfangselnheit (62) fur 

die Obertragung zur Datensammeleinheit (22) 
zugefOhrt wird. Informationspakete darstellt, die 



Befehlsdaten variabler LSnge und eine Vielzahl von 
Daten fester Lilnge enthatten. 

10. System nach Anspruch 9. bei dem sukzessiv uber- 
tragene Informationspakete innerhalb ihrer Daten 
fester LSnge Daten zum PrOfen der GOitigkeit der 
Informationspakete enthalten und bei dem die 
Datensammeleinheit (22) eine Einrichtung enthait. 
die die Gultigkeit der Pakete unter Venvendung der 
Daten fester LSnge ermittelt 

1 1 . System nach Anspruch 1 oder 2, bei dem das erste 
elektrische Signal, welches der ersten Induktions- 
spule (212) der Datensammeleinheit (22) fOr die 
Obertragung zur Daten empfangseinheit (62) einge- 
speist wird. Datenpakete enthdlt. die digitale Ereig- 
nisdaten variabler Ldnge und eine Vielzahl von 
Daten fester Ldnge enthalten. 

12. System nach Anspruch 1 oder 2. bei dem die 
Datensammeleinheit (22) zusfitzfich eine Einrich- 
tung aufweist die aus uxluktiv Qbertragener elektri- 
scher Energie Speiselelstung for die Daten- 
sammeleinheit empfdngt. 

13. System nach Anspruch 12, bei dem die die Speise- 
lelstung for die Datensammeleinheit durch induktiv 
ubertragene elektrische Energie empfangende Ein- 
richtung entweder die erste Induktionsspule (212) 
Oder eine von der fur die Obertragung der Daten 
zwischen der Datensammeleinheit (22) und der 
Datenempfangselnheit (62) venvendeten Daten- 
Cbertragungselnrichtung separate Sendeindukti- 
onsspule umfassen kann. 

14. System nach Anspruch 12 oder 13, bei dem die 
Datenempfangselnheit (62) auBerdem eine Einrich- 
tung enthdlt zur induktiven Obertragung elektrt- 
scher Energie fur die Speiselelstung der Daten- 
sammeleinheit 

15. System nach Anspruch 14, bei dem die Einrich- 
tung, die induktiv die Speiselelstung fQr die Daten- 
sammeleinheit ubertrftgt. die zweite Induktions- 
spule (234) Oder eine von der zweiten Induktions- 
spule (234) getrennte Induktionsspule aufweist. 

16. System nach Anspruch 12. bei dem die Datenemp- 
fangselnheit (62) weiterhin aufweist: 

eine Treibereinrichtung. die mit der zweiten 
Induktionsspule (234) zur Erzeugung eines 
Energie Qbertragenden eiektromagnetischen 
Feldes veibindbar ist; wobei 
die Datensammeleinheit (22) eine Datensam- 
melbetriebsart und eine Kbmmunikationsbe- 
triebsart hat; 

die erste Induktionsspule (212) in der Daten- 
sammeleinheit (22) das Energie Qbertragende 
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elektromagnetische Feld empfdngt. wenn sich 
die Datensammeleinheit (22) und die Daten- 
empfangseinheit (62) in operativer N£lhe zuein- 
ander befinden, wenn die erste Induktions- 
spule (212) ein elektrisches Energietrdgersi- s 
gnal erzeugt. das von dem empfangenen. 
Energte ubertragenden elektromagnetischen 
Feld abgetertet ist; 

die Datensammeleinheit (22) weiterhin eine 
erste Leistungsversorgungseinrichtung auf- io 
weist. um die Datensammeleinheit (22) in ihrer 
Datensammelbetriebsart zu betreiben: wobei 
eine zweite Leistungsversorgungsernrichtung 
mit der ersten Induktionsspule (212) verbun- 
den ist, um das elektrische Energietrdgersignal is 
zu empfangen und die so empfangene elektri- 
sche Energie zur Verwendung wShrend der 
Kommunikationsbetriebsart zu speichern; eine 
Einrichtung die Datensammeleinheit (22) in 
ihrer Kommunikationsbetrietssart wahrend der so 
Datenverbindung von der Datensammeleinheit 
(22) zuf Datenempfangseinheit (62) betreibt; 
und 

eine Einrichtung. die die Kommunikationsbe- 
triebsart aktiviert. 2S 

17. System nach Anspruch 12, bei dem die Datensam- 
meleinheit (22) eine Einrichtung, die in einer Daten- 
sammelbetriebsart, einer Datenkommunikations- 
betriebsart und in einer elektrische Energie emp- 30 
fangenden Betriebsart funktioniert. auBerdem eine 
Einrichtung, die simultan oder seriell im Datenkonrv 
munikationsbetrieb und im elektrische Energie 
empfangenden Betrieb funktioniert und eine Ein- 
richtung, bevorzugt eine wiederaufladbare Batterie 35 
und einen Kondensator zur Speicherung der so 
empfangenen elektrischen Energie hat. 

18. System nach Anspruch 17. bei dem die erste 
Induktionsspule (212) auch die Funktion einer Ein- 40 
richtung zum induktiven Empfang der Speiselei- 
stung fQr die Datensammeleinheit hat, und die 
Datensammeleinheit (22) auDerdem eine Signal- 
trenneinrichtung zum Separieren von Datensigna- 

len und EnergietrSgersignalen aufweist 4S 

19. System nach Anspruch 1 oder 2, bei dem die 
Datensammeleinheit (22) eine Datensammelbe- 
triebsart und eine Kommunikationsbetriebsart hat; 
und 50 

die Datenempfangseinheit (62) eine Kbmmuni- 
kations- und 

eine Energieubertragungsbetriebsart hat; 
die Datenempfangseinheit (62) au3erdem eine 55 
Leistungssendespule enthait; und 
eine Einrichtung, die in der Kommunikations- 
betriebsart wahrend des Datentransfers zwi- 
schen der Datenemp^ngseinheit (62) und der . 



Datensanrvneleinheit (22) und in dem Energie- 
ubertragungsmodus arbeitet; 
eine Leistungsempfangsspule; 
eine erste Leistungsversorgungseinrichtung, 
die die Datensammeleinheit (22) in der Daten- 
sammelbetriebsart betreibt: 
eine Einrichtung, die die erste Induktionsspule 
(212) wahrend der Datenkommunikation von 
der Datensammeleinheit (22) zur Datenemp- 
fangseinheit (62) ansteuert: 
eine zweite Leistungsversorgungseinrichtung. 
die mit der LeistungsempfEuigsspule verixtn- 
den ist, um elektromagnetische Energiesignale 
zu empfangen und die so empfangene Energie 
zur Verwendung wahrend der Datenkommuni- 
kationsbetriebsart zu speichern: und 
eine Einrichtung, diediese Kbmmunikalionsbe- 
triebsart aktiviert, 
vorgesehen sind. 

20. System nach einem der vorangehenden AnsprO- 
che, bei dem die Induktionsspulen (212, 234) 
bestehen kOnnen aus: einem Fenltkerninduktor; 
einem Induktor in Form einer gedruckten Schal- 
tung: einem Induktor in Form einer gedruckten fiexi- 
blen Schaltung oder in Form einer kernlosen 
Drahtspule. 

21. System nach Anspruch 12, bei dem die Datenemp- 
fangseinheit (62) weiterhin eine Ansteuereinrich- 
tung aufweist. die mit der LeistungsserKlein- 
duktionsspule zur Erzeugung eines Energie Qber- 
tragenden elektromagnetischen Fekis verbindbar 
Ist; 

die Datensammeleinheit (22) eine Datensam- 
melbetriebsart und eine Kommunikationsbe- 
triebsart hat: 

die erste Induktionsspule (212) in der Daten- 
sammeleinheit (22) das Energie ubertragende 
elektramagnetische FekJ empfangt, wenn die 
elektromagnetische Sammeleinheit und die 
Datenempfangseinheit in operativer Ndhe 
zueinander sind, wobei die erste Induktions- 
spule (212) ein elektrisches Energietr&gersi- 
gnal erzeugt. das von der durch das 
Obertragene elektromagnetische Feld empfan- 
genen Energie abgelettet ist: 
die Datensammeleinheit (22) weiterhin auf- 
weist: 

eine erste Leistungsversorgungsein richtung 
zum Betrieb der Datensammeleinheit (22) in 
der Datensammelbetriet>sart: 
eine zweite Leistungsversorgungseinrichtung, 
die mit der Leistungsempfangsinduktionsspule 
zum Empfang des elektrischen Energietrager- 
signals verbunden ist und die so empfangene 
elektrische Energie zur Verv/endung wdhrend 
der Kommunikationsbetriebsart speichert; 
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eine Einrichtung, die die Datensammeleinheit 
in Ihrer Kbmmunikationebetriebsart wdhrend 
der Datenkommunlkation von der Datensam- 
meleinheit (22) zur Datenempfangseinheit (62) 
betreibt: und s 
eine Einrichtung, die die Kommunikationsbe- 
triebsart aktiviert. 

22. System nach einem der vorangehenden Anspru- 
che, bei dem die Umsetzungseinrichtung in der io 
Datenempfangseinheit (62) eine Einrichtung zur 
Erzeugung eines elektrischen Schwellwerts auf- 
weist, die bevorzugt eine Einrichtung enthdlt, die 
den Schwellwert abhdngig vcm zweiten elektri- 
schen Signal einstelit und einen ersten Bindrzu- is 
stand denjenigen Teilen des zweiten elektrischen 
Signals, die unterhalb des Schwellwerts bleiben 
und einen zweiten Bindrzustand den Teilen des 
zweiten elektrischen Signals zuordnet. die den 
Schwellwert Qberschreiten. 20 

23. System nach einem der vorangehenden AnsprQ- 
Che. bei dem die Einrichtung, die das erste empfan- 
gene Digitalsignal venA/endet. wenigstens eine der 
folgenden Einrichtungen enthdlt: eine Einrichtung 2S 
zur Anzeige der empfangenen Digitaldaten; eine 
Einrichtung zum Drucken der ersten empfangenen 
Digitaldaten; eine Einrichtung zum Speichern der 
ersten empfangenen Digitaldaten; eine Einrichtung 
zum Analysieren der ersten empfangenen Digital- 30 
daten und eine Einrichtung zur Behandlung der 
ersten empfangenen Daten. 

24. System nach einem der vorangeherxien AnsprO- 
che, das auBerdem eine separate Einrichtung zur 35 
Verarbeitung des ersten empfangenen Digitalsi- 
gnals aufweist und bei dem die Einrichtung, die die 
ersten empfangenen Digitaldaten verwendet. eine 
Einrichtung aufweist, die diese ersten empfange- 
nen Digitaldaten an die separate VerarbeKungsein- 40 
richtung sendet. 

25. VerTahren zur Datenkommunlkation zwischen einer 
ein Arzneimitteleinnahme-Ereignis ubenvachenden 
Einheit (20). die Digitalsignale erzeugen und spei- 45 
chern kann. die sich auf die Zeiten beziehen. an 
denen Einnahme-Ereignisse stattfinden und einer 
Datenempfangseinheit (60), die die von der Ein- 
nahme-Ereignisuberwachungseinheit (20) gesam- 
melten Digitaldaten verwenden kann, wobei das so 
Verfahren folgende Schritte enthdlt: 

Erzeugung der sich auf die Einnahme-Erelg- 
nisse urxi die Zeiten, an denen sie auftreten. 
beziehenden Digitaldaten; 55 
Speichern der Digitaldaten in einem Speicher 
in der Einnahme-EreignisQberwachungsetnheit 
(20); 

Wiederauffinden der Digitaldaten aus dem 



Speicher; 

Empfangen der Digitaldaten in der Datenemp- 
fangseinheit (60); und 

Verwenden der empfangenen Digitaldaten in 
der Datenempfangseinheit (60): dadurch 
gekennzeichnet. daG 

das Verfahren fOr eine kontaktlose DatenOber- 
tragung eingerichtet ist und fblgende weitere 
Schritte aufweist: 

Umsetzen der Digitaldaten in ein elektroma- 
gnetisches Signal unter Verwendung einer in 
der Einnahme-EreignisQberwachungseinheit 
(20) vorhandenen ersten Induktionsspule 

(112); 

Empfangen des elektromagnetischen Signals 
unter Verwendung einer zweiten Induktions- 
spule (134), die in der Datenempfangseinheit 
(60) liegt. wobei die erste Induktionsspule 
(112) und die zweite Induktionsspule (134) in 
Ihren jeweiligen Einheiten so posltioniert sind, 
daB. wenn diese Einheiten (20. 60) in operaiti- 
ver Ndhe zueinander plaziert sind. die zweite 
induktionsspule (134) das eiektromagnetische 
Signal von der ersten Induktionsspule (112) 
erial3t; 

Umsetzen des elektromagnetischen Signals in 
ein elektrisches Signal in der zweiten Indulcti- 
onsspule (134); und 

Umsetzen des elektrischen Signals in die emp- 
fangenen DigltaMaten. 

26. Verfahren nach Anspruch 25, bei dem zwischen der 
Einnahme-Ereignisuberwachungseinheit (22) und 
der Datenempfangseinheit (62) eine btdirektionale 
kontaktlose Datenkommunikation stattflndet und 
das Verfahren weiterhin folgende Schritte enthdlt: 

Erzeugung digitaler Information in der Daten- 
empfangseinheit (62), die zur Einnahme-Ereig- 
nisOberwachungseinheit (22) zu senden ist; 
Umsetzen der Digitaiinformation in ein zweites 
elektromagnetisches Signal unter VenArendung 
der zweiten Induktionsspule (234), 
Empfangen des zweiten elektromagnetischen 
Signals in der ersten Induktionsspule (212) und 
Umsetzen des zweiten elektromagnetischen 
Signals in der ersten Induktionsspule (212) in 
empfangen e Digitaiinformation; und 
VenA/enden der empfangenen Digitaiinforma- 
tion in der Einnahme-EreignisOberwachungs- 
einheit (22). 

Revendications 

1. Syst6me de transmission num^rique (10) de don- 
n6es, comprenant: 

une unitd portable (20) de collecte de donn6es 
pour recueiilir. mdmoriser et transmettre des 
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donn^es num^riques concernant la surve- 
nance d'6v6nements de prises de mMications, 
Tunite (20) de collecte de donn6es compre- 
nant: 

5 

un premier boTtier (114); 

un moyen (102) pour recueillir des don- 

n6es num^rlques concernant la surve- 

nance d'^v^nements de prises de 

medications et ies moments auquels sur- io 

viennent lesdits 6v6nements: 

une m^moire (106) pour m^moriser Ies 

donn^es num^riques recueillies; et 

un moyen (102) pour extraire de la 

m^moire Ies donnees num6riques is 

recueillies et g^nerer un premier signal 

diectrique k partir des donndes extraites; 

et 

une unrt^ (60) de reception de dormdes 
comportant un moyen pour effectuer une 2o 
transmission num^ique de donnSes entre 
ladite unit^ portable (20) de collecte de 
donnees et tadite unitS (60) de reception 
de donndes, !'unit6 (60) de reception de 
donnees comportant: 25 

un deuxi^me boTtier (132) et 
un moyen (138) pour utiliser des pre- 
mieres donnees num^riques regues 
du dispositif (20) de collecte de don- so 
n^es pour dvaluer ladite survenance 
d'6v6nements de prises de m^ica- 
tions; caract^is^ en ce que 
ledit syst^me de transmission num^ri- 
que de donnees est un syst^me sans ss 
fil: 

ladite unit4 (20) de collecte de don- 
nees comporte un premier inducteur 
(112) situ6 dans ledit premier boTtier 
(1 1 4) et reli^ audit moyen pour extraire 40 
(102) et pour convertir le premier 
signal ^lectrique en un premier signal 
eiectromagn^tique; et 
ladite unite (60) de reception de don- 
nees comporte un deuxi^me inducteur 45 
(134) situe dans ledit deuxi^me boTtier 
(132) et place pour detecter le premier 
signal eiectromagnetique lorsque 
Tunite (20) de collecte de donnees 
fbnctionne k proximite de I'unite (60) so 
de reception de donnees et pour con- 
verter le premier signal eiectromagneti- 
que detecte en un deuxieme signal 
eiectrique; et 

un moyen (136) pour convertir le 55 
deuxieme signal eiectrique en lesdites 
premieres donnees numerlques 
regues. 



2. Systeme selon la revendication 1. dans lequei fe 
premier inducteur (1 12) est situe derridre une parte 
dudit premier boTtier (1 14) ayant une surface sensi- 
blement plane et ledit deuxieme inducteur (134) est 
situe derriere une partie dudit deuxieme bottler 
(132) ayant une surface sensiblement plane. 

3. Systeme selon la revendication 1 ou 2, agence pour 
realiser une transmission bidirectionnelle entre 
I'unite (22) de collecte de donnees et I'unite (62) de 
reception de donnees; 

I'unite (62) de reception de donnees compor- 
tant en outre un moyen pour appliquer un troi- 
sieme signal eiectrique au deuxieme inducteur 
(234) afin de generer un deuxieme signal eiec- 
tromagnetique dans le deuxieme inducteur 
(234). ledit deuxieme signal eiectromagnetique 
pouvant etre detecte par ledit premier irKluc- 
teur (212) lorsque I'unite (22) de collecte de 
donnees et I'unite (62) de reception de don- 
nees fonctionnent k proximite I'une de I'autre, 
de fagon que le premier Inducteur (212) serve 
de moyen pour convertir ledit deuxieme signal 
eiectromagnetique en un quatrieme signal 
eiectrique; et 

I'unite (22) de collecte de donnees comportant 
en outre un moyen pour utiliser le quatrieme 
signal eiectrique. 

4. Systeme selon la revendication 1 ou 2, agence pour 
etablir une transmission bidirectionnelle entre. 
I'unite de collecte de donnees et I'unite de reception 
de donnees; 

I'unite (62) de reception de donnees compor- 
tant en outre une source d'informations nume- 
riques, un moyen pour generer un troisieme 
signal eiectrique d partir desdites informations 
numerlques, un moyen pour appliquer le troi- 
sieme signal eiectrique au deuxieme inducteur 
(234) afin de generer un deuxieme signal eiec- 
tromagnetique dans le deuxieme inducteur 
(234). ledit deuxieme signal eiectromagnetique 
pouvant etre detecte par ledit premier induc- 
teur (212) lorsque I'unrte (22) de collecte de 
donnees et I'unite (62) de reception de don- 
nees fonctionnent ^ proximite Tune de Tautre, 
de fa^n que le premier inducteur (212) serve 
de moyen pour convertir lecGt deuxieme signal 
eiectromagnetique en un quatrieme signal 
eiectrique; et 

I'unite (22) de collecte de donnees comportant 
en outre un moyen pour convertir le quatrieme 
signal eiectrique en informations numerlques 
repues et un moyen pour utiliser Ies informa- 
tions numerlques revues, ce moyen d'utilisa- 
tion comportant de preference un moyen pour 
memoriser Ies irribrmations numeriques 
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regues. 

5. Syst^me selon la revendication 4, dans lequel 
runit6 de collecte de donn^es comporte en outre 

un moyen pour traiter les donn^es num^riques s 
recueillies et un moyen pour commander le moyen 
pour traiter et utiliser lesdhes informations num^ri- 
ques regues. ^ 

6. Systdme selon la revencfication 4. dans lequel les io 
informations num^rlques regues comprennent des 
informations de commande pour effectuer des ope- 
rations sur lesdites donn^es num^riques d*6v6ne- 
ments et lesdites donn^es num^riques de 
moments, et dans lequel ledit moyen pour utiliser is 
lesdites informations num^riques regues comporte 

un moyen pour effectuer lesdites operations sur les 
donn^es num^hques d'6v6nements ou les don- 
n^es num^iques de moments sous le contrdle 
desdites informations de commande. 20 

7. Syst^me selon la revendication 4» 5 ou 6. dans 
lequel Tunite portable (22) de collecte de donn^es 
comporte un moyen pour fbnctionner en mode de 
collecte de donn^es d faible vitesse et en mode de ss 
transmission k grande vitessa 

8. Syst^me selon la revendication 7. dans lequel 
Tunite (22) de collecte de donn^es comporte un 
moyen pour contrdler le quatri^me signal 6lectrique so 
et relever la survenance d*un train de signaux dans 
celui-d et faire passer I'unitS (22) de collecte de 
donn^es de son mode de fonctlonnement k faible 
Vitesse d son mode de fonctionnement d grande 
Vitesse lorsque ledit train de signaux est relev6, et 3S 
un moyen optionnel de synchronisation pour faire 
passer I'unit6 (22) de collecte de donn6es de son 
mode de fonctionnement el grande vitesse ei son 
mode de fonctionnement d faible vitesse. 

40 

9. Syst^me selon I'une quelconque des revendica- 
tions 4 & 8. dans lequel le troisi^me signal ^lectri- 
que qui est appliqu^ au deuxi^me inducteur (234) 
de Tunite (62) de reception de donndes pour 3tre 
transmis ^ Tunite (22) de collecte de donnees 4S 
repr^sente des paquets d'informations dont des 
donnees d'instructions de longueur variable et une 
plurality de donn6es de longueur fixe. 

10. Syst^me selon la revendication 9. dans lequel les so 
paquets d'informations successivement transmis 
contiennent parmi leurs donnees de longueur fixe 
des donnees pour contrdler la validity desdits 
paquets dinfbrmations, et dans lequel t'unit^ (22) 

de collecte de donn6es comporte un moyen pour ss 
determiner la validity des paquets k I aide de ces 
donnees de longueur fixe. 

11. Systdme selon la revendication 1 ou 2. dans lequel 



le premier signal eiectrique applique au premier 
inducteur (212) de Tunite (22) de collecte de don- 
nees pour §tre transmis k I'unite (62) de reception 
de donnees represente des paquets de donnees 
comprenant des donnees numeriques d*evene- 
ments de longueur variable et une pluralite de don- 
nees de longueur fixe. 

12. Systeme selon la revendication 1 ou 2, dans lequel 
I'unite (22) de collecte de donnees comporte en 
outre un moyen pour recevoir de maniere inductive 
des quantites d'energie eiectrlque transmises de 
maniere inductive pour Talimentation en energle de 
I'unite de collecte de donnees: 

13. Systeme selon la revendication 12, dans lequel le 
moyen pour recevoir de manidre inductive des 
quantites d'energie eiectrique transmises de 
maniere inductive pour ralimentation en energie de 
I'unite peut comporter soit le premier inducteur 
(212), soit un inducteur de transmission separe du 
moyen de transmission de donnees servant k 
transferer des donnees entre les unites de collecte 
(22) de donnees et de reception (62) de donnees. 

14. Systeme selon la revendication 12 ou 13. dans 
lequel Tunite (62) de reception de donnees com- 
porte en outre un moyen pour transmettre de 
maniere inductive k ladite unite de collecte de don- 
nees des quantites d*energie eiectrique pour {'ali- 
mentation en energie de I'unite de collecte de 
donnees. 

15. Systeme selon la revendication 14, dans lequel le 
moyen pour transmettre de maniere inductive des 
quantites d'energie eiectrique pour I'alimentation en 
energie de Tunite comporte le deuxieme inducteur 
(234) ou un inducteur separe dudrt deuxieme induc- 
teur (234). 

16. Systeme selon la revendication 12, dans lequel 
I'unite (62) de reception de donnees comporte en 
outre 

un moyen d'excitation pouvant §tre relie au 
deuxieme inducteur (234) pour generer un 
champ eiectromagnetique de transmission 
d'energie; 

I'unite (22) de collecte de donnees ayant un 
mode de collecte de donnees et un mode de 
fonctionnement en transmission; 
ledit premier inducteur (212) present dans 
I'unite (22) de collecte de donnees recevant le 
champ eiectromagnetique de transmission 
d'energie lorsque I'unite (22) de collecte de 
donnees et I'unite (62) de reception de don- 
nees fonctionnent k proximite I'une de I'autre, 
. le premier inducteur (212) produisant un signal 
de transport d'energie eiectrique derive du 
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champ ^lectromagn6tique de transmission 
d'^nergie re^u: 

runite (22) de collect de donndes comportant 
en outre un premier moyen d'ali mentation en 
^nergie pour faire* fonctionner I'unit^ (22) de s 
collecte de donn^es dans son mode de fonc- 
tionnement en collecte de donn^es; 
un second moyen d'alimentation en 6nergie 
reli6 au premier inducteur (212) pour recevoir 
le signal de transport d'^nergie ^lectrique et io 
stocker l'6nergie Slectrique ainsi regue pour 
rutiliser pendant le nrxxJe de fbnctionnement en 
transmission; un moyen pour faire fonctionner 
I'unit^ (22) de collecte de donn6es en mode de 
transmission pendant la transmission de don- is 
n^es de Punit^ (22) de collecte de donn^es ^ 
I'unit^ (62) de r^eption de donn^es; et 
un moyen pour permettre le mode de tonction- 
nement en transmission. 

20 

17. Syst^me selon ta revendication 12, dans lequel 
I'unitS (22) de collecte de donndes comporte un 
moyen pour fonctionner en mode de collecte de 
donn^es, en mode de transmission de donn6es, et 

en mode de reception d'6nergie ^lectrique et com- 25 
porte en outre un moyen pour fonctionner de fagon 
simultan^e ou en s^rie dans ledit mode de trans- 
mission de donn^es et ledit mode de reception 
d'^nergie ^lectrique et un moyen, de pr^f^rence 
une batterie rechargeable ou un condensateur, 30 
pour stocker I'dnergie dlectrique ainsi regue. 

18. Systems selon la reverKfication 17, dans lequel le 
premier inducteur (212) sert ^galement de moyen 
pour recevoir de mani^re inductive des quantit^s 3S 
d'6nergie 6Iectrique transmise de mani^re inductive 
pour Talimentation en energie de I'unit^ de collecte 

de donnees, et dans lequel I'unitd (22) de collecte 
de donnees comporte en outre un moyen de sepa- 
ration de signaux pour s^parer des signaux de don- 40 
n^es de signaux de transport d'^nergie. 

19. Syst^me selon la revendication 1 ou 2, dans lequel 

I'unite (22) de collecte de donnees a un mode 45 
de fonctionnement en collecte de donn6es et 
un mode de fbnctionnement en transmission; 
et 

I'unite (62) de reception de donnees a un mode 
de fonctionnement en transmission de don- so 
n6es et un mode de fonctionnement en trans- 
mission d'dnergie: 

Tunit^ (62) de reception de donnees compor- 
tant en outre une bobine de transmission de 
puissance; ss 
un moyen pour fonctionner en mode de trans- 
mission de donnees pendant des transferts de 
donn6es entre I'unitd (62) de reception de don- 
nees et Tunitd (22) de collecte de donndes, et 



en mode de transmission d*6nergie; 

une bobine de reception de puissance; 

un premier moyen d'alimentatlon en ^ergie 

pour faire fonctionner I'unite (22) de collecte de 

donnees dans le mode de fonctionnement en 

collecte de donnees; 

un moyen pour exciter le premier inducteur 
(212) pendant la transmission de donnees de 
runit6(22) de collecte de donnees k I'unite (62) 
de reception de donndes; 
un deuxi^me moyen d'alimentation en Energie 
reli6 k la bobine de r^eption de puissance 
pour recevoir des signaux ^lectromagn^tiques 
d'^nergie et stocker r^nergie ainsi regue pour 
rutiliser pendant le mode de fonctionnement en 
transmission de donnees: et 
un moyen pour permettre ce mode de fonction- 
nement en transmission de donnees. 

20. Systdme selon Tune quelconque des revendica- 
tions pr^^entes, dans lequel les inducteurs (212, 
234) peuvent dtre constitute par: un inducteur k 
noyau de fenite, un inducteur k circuit imprim6, un 
inducteur k circuit imprlm6 flexible ou une bobine k 
fO sans noyau. 

21. Syst^me selon la reverxdication 12. dans lequel 

I'unite (62) de r^eption de donnees comporte 
en outre 

un moyen d'excttation pouvant dtre relid k un 
inducteur de transmission de puissance pour 
g^n^rer un champ 61ectromagn6tique de trans- 
mission d'6nergie; 

I'unite (22) de collecte de donnees a un mode 
de fonctionnement en collecte de donnees et 
un mode de fonctionnement en transmission 
de donnees: 

ledit premier inducteur (212) present dans 
Tunrte (22) de collecte de donnees recevant le 
champ eiectromagn^que de transmission 
d'^nergie lorsque Tunlt^ de collecte de don- 
nees et I*unlt4 de reception de donn4es fonc- 
tionnent k proximity I'une de Tautre, le premier 
Inducteur (212) produisant un signal eiectrique 
de transport d'^nergie derive du champ eiec- 
tromagn^tique de transmission d'6nergie regu; 
I'unite (22) de collecte de donn^ comportant 
en outre 

un premier moyen d'alimentation en energie 
pour faire fonctionner I'unite (22) de collecte de 
donnees dans son mode de fonctionnement en 
collecte de donnees; 

un deuxieme moyen d*alimentation en energie 
relie k I'inducteur de reception d'energie pour 
recevoir le signal eiectrique de transport 
d'energie et stocker i'energie eiectrique ainsi 
regue pour I'utiliser pendant le mode de fonc* 
tionnement en transmission de donnees; un 
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moyen pour fair fonctionner runit§ de coilecte 
de donn^es dans son mode de fonctronnement 
en transmission de donn6es pendant la com- 
munication de donn6es de Tunit^ (22) de coi- 
lecte de donn6es k Tunit^ (62) de reception de 5 
donn^es: et 

un moyen pour permettre le mode de fonction- 
nement en transmission en donndes. 

22. Syst^me selon Tune quelconque des revendica- 10 
tions pr6c6dentes. dans lequel. dans I'unit^ (62) de 
reception de donn^es, (edit moyen de conversion 
comporte un moyen pour g6n6rer un seuil Sectri- 
que qui. de pr^^ence, comprend un moyen pour 
6tablir le seuil en fbnction du deuxi^me signal ^ec- is 
trique; et attribuer un premier ^tat binaire aux par- 
ties du deuxi^me signal diecthque restant au- 
dessous du seuil et attribuer un deuxi^me 6tat 
binaire aux parties du deuxi^me signal ^lectrique 
d^assant le seuil. 20 

23. Syst^me seJon Tune quelconque des revendica- 
tions pr6c6dentes. dans lequel le moyen pour utili- 
ser les premieres donndes num^riques regues 
comporte au moins I'un des moyens suivants: un 2S 
moyen pour afficher les donn6es num^riques 
re9ues; un moyen pour imprimer les premieres 
donn^es num^riques regues; un nmyen pour 
m^moriser les premieres donn^es num^riques 
regues; un moyen pour analyser les premieres don- 30 
n6es numdriques regues et un moyen pour manipu- 

ler les premieres donndes regues. 

24. Systdme selon I'une quelconque des revendica- 
tions pr^c^entes, comportant en outre un moyen as 
s6par4 pour traiter les premieres donn^es num^ri- 
ques regues et dans lequel le moyen pour utiliser 

ies premieres donndes num^riques regues com- 
porte un moyen pour transmettre les premieres 
donn^es num^riques regues k ce moyen de traite- 40 
ment s6par6. 

25. Proc6d6 de transmission de .donnSes errtre une 
unit6 (20) de contrdle d'6vdnements de prises de 
mddications, apte k gdndrer et m^moriser des don- 4S 
n^es num6riques concernant les moments aux- 
quels des ^dnements de prises de m ^cations 
ont lieu, et une unit6 (60) de reception de donn6es 
apte k utiliser les donn^es num^riques recueiliies 
par I'unit^ (20) de contrdle d'^venements de prises so 
de m^ications. ledit proc^6 comprenant les sta- 
pes consistant 



extraire les donn6es num^riques de la 
m6moire; 

recevoir les donn6es numdriques dans I*unit6 
(60) de rteeption de donn6es: et 
utiliser les donn^es num^riques regues dans 
I'unit^ (60) de r^eption de donn^es; caract^- 

ris6 en ce que 

le proc§d6 est destine k une transnriission de 
donn^es sans f il; et par les stapes consistant k 
convertir les donn^es num^riques en signal 
6lectronnagn6tique k I'aide d*un premier induc- 
teur (112) present dans I'unit^ (20) de contrdle 
d'^v^nements de prises de m^ications; 
recevoir ledit signal 61ectromagn6tlque k Taide 
d*un deuxi^me Irxiucteur (134) situd dans 
Tunit^ (60) de reception de donndes. lesdits 
premier (112) et deuxi§me (134) inducteurs 
6tant places dans leurs unites respectives de 
fagon que lorsque lesdites unit^ (20. 60) fonc- 
tionnent k proximit6 Tune de Tautre. le 
deuxidme inducteur (134) d^tecte le signal 
electromagn^tique produit par le prenrUer 
inducteur (112): 

convertir. dans le deuxidme inducteur (134), le 
signal 6lectromagn6tique en signal 61ectrique; 
et 

convertir ledit signal ^lectrique en les donn^es 
num^rlques regues. 

26. Procedd selon la revendication 25, dans lequel une 
transmission bidirectionnelle de donn^es sans f il a 
lieu entre Tunit^ (22) de contrdle d'6v6nements de 
prises de medications et Tunit^ (62) de reception de 
donn^es, ledit proc^^ comportant en outre les 
dtapes consistant k: 

g^n^rer dans Tunit^ (62) de reception de don- 
n^es des informations numdriques k communi- 
quer k I'unit6 (22) de contrdle d'6v6nements de 
prises de m^ications; 

convertir les informations num^riques en un 
deuxi^me signal dlectromagn^ique k Taide du 
deuxidme inducteur (234), recevoir le 
deuxidme signal dlectromagndtique dans le 
premier inducteur (212) et convertir, dans le 
premier inducteur (212), le deuxi^me signal 
^lectromagn^tique en informations num^ri- 
ques regues; et 

utiliser les informations num^riques regues 
dans Tunite (22) de contrdle d*6v6nements de 
prises de m^icatlons. 



gSn^rer les donndes num^riques concernant 
les ^v^nements de prises de m^ications et le ss 
moment auquel ils surviennent; 
memoriser lesdites donn^es num^riques dans 
une m^moire pr^sente dans I'unitd (20) de con- 
trdle d'dvdnements de prises de medications; 
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